N91-21358 


Optical Scattering Methods Applicable to Drops and Bubbles 


P. L. Marston 
Department of Physics 
Washington State University 
Pullman, Washington (9164-2814) 


An overview of optical scattering properties of drops and bubbles will be given. The properties 
lead to unconventional methods for optically monitoring the size or shape of a scatterer and are 
applicable to acoustically levitated objects. Several of the methods are applicable to the detection 
and measurement of small amplitude oscillations. Relevant optical phenomena include: (1) 
rainbows, (2) diffraction catastrophes from spheroids, (3) critical angle scattering, (4) effects of 
coatings, (5) glory scattering, and (6) optical levitation. [Research partially supported by the Office 
of Naval Research.] 
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OPTICAL PSEUDO-EXTINCTION METHOD 
FOR MEASURING e 2 (t) 

R=a 


r(t'M) = R + ei(t)cos +e 2 (t)(3cos 2 i3-l) 

J r 2n 

J r 2 dO = tcR 2 + E2(t)7cR + 0(e 3 ) 
0 

A(t): cross sectional area 

POWER TO PHOTOCELL = Po - IA(t) 



Camera focused on drop 



e 2 (t) = x 2 (f)cos(27tft+\|/) + e 2 (equilibrium) 


INSENSITIVE TO THE POSITION OF THE DROP 
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Frequency (Hz) 


ADJUSTED DATA 


D(equivalent) = DIAMETER OF SPHERE HAVING THE SAME 

VOLUME AS THE DROP: 
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Rainbow scattering from spheroidal 
drops — an explanation of 
the hyperbolic umbilic foci 

J. F. Nye ^ i«i8S) 

H. H. Wills Physical Laboratory, Tyndall Avenue, 

Bristol BS8 1TL, UK 





Fig. 2 Sequence of caustics in the far field as D/H increases 
from 1. a. The circular rainbow with a singular point at its centre. 
On perturbation the point breaks up (b, c) into an expanding 
four-cusped figure. At d, two hyperbolic umbilic foci occur. On 
further increase of D/H, the inner figure contracts (e), and then 
disap pears (f) in a lios event . The angular width of the complete 

figure is the same throughout. 







